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I HERE can be no doubt that colour photographs are infinitely more valuable in the
teaching of medicine than those in monochrome. This is made obvious by the
increasing number of colour illustrations to be seen in the present-day medical
textbooks and by the number of lantern slides in natural colour used by lecturers.
There are many instances where colour photographs are essential to illustrate an
important point, such as colouration of the skin, etc., in clinical cases. In photo-
micrography also colour is often necessary to bring out certain elements in relief
to others. A branch of medicine where colour photography has recently been
found to be of great value is in medical legal work, where colour photographs of
fibres, hairs, blood-stains, etc., are invaluable.
Colour photography itself is by no means a recent introduction; the first colour
process was patented by MacDonough of America in the year 1892. This was
followed about two years later by Professor Joly's process. Although MacDonough
was first to patent his process, Joly of Dublin was first to produce results. These
processes were followed by others, and in 1910 the Finlay Process was produced
by the late Mr. Finlay at Wandsworth, under the name of the Thames Plate. The
reseau was composed of red and green circles, with the remaining area blue, unlike
the modern Finlay screen, the reseau of which is of regular dot formation.
There are several colour processes, and these can be divided into two main
groups, the first of which are the "subtractive" processes, where a set of negatives
are exposed through tri-colour filters, and a colour positive built up from yellow,
red, and blue pigments. An excellent example of this is the Autotype Carbro
Process. The main objection to the "subtractive" processes is the amount of time
involved to produce the colour positive.
The second group comprises the screen plate or "additive" processes, which are
divided into two types-the combined and the duplicating processes. In the
combined process the sensitive emulsion is spread over the mosaic colour screen,
and, after having been developed as a negative, is reversed to a positive. Present-
day examples of this method are the Agfa, the Lumiere, and the more recent Dufay
Colour processes. In the duplicating type of "additive" process a negative is made
on standard panchromatic emulsion through a separate mosaic screen. The result
is that any number of colour positives can be made from this negative. The only
example of this method is the Finlay Colour Process.
Before discussing the application of this process to medical work, a short
description of the manufacture of the Finlay screens will no doubt be of interest.
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with Maxwell's theory that the transmitted light of these three colours, if suitably
combined, will produce practically all the colours of the spectrum. The single
elements of colour in the reseau are of a size below that which is visible to the
naked eye.
As this is a duplicating process, it follows that the screen elements must exist
in a precise position on every screen manufactured, and to ensure this, great care
is taken in the production of these screens. A sheet of special glass is coated with
a substance to form the medium into which the dyes are introduced. This is dyed
green, and, when dry, is covered with a sensitised coating which will harden by the
action of light. A black cross-ruled screen with clear spaces corresponding to the
size of the individual elements of the reseau is used as the master negative, and by
means of an arc lamp the sensitised coating is hardened under the clear spaces in
the master negative. By washing off the unhardened coating and introducing the
whole plate into a bleach bath, the green dye is removed from where it is not
protected by a hardened coating, leaving green square dots, which are the green
elements of the finished screen. The plate is then dyed red and again coated with
the sensitised layer. The master negative is then placed in a position so that the
intersections of the black lines cover the existing green elements. The plate is
again exposed to the arc lamp, and the prooedure of washing and bleaching
repeated. The green and red elements are now in position, and on dyeing the plate
with the blue-violet dye the screen is complete except for a protective coating to
prevent abrasion.
THE PREPARATION OF COLOUR SLIDES BY THE FINLAY PROCESS.
From the foregoing remarks on the duplicating process it will be seen that, as
the exposure has to be made through the colour screen in contact with the
panchromatic plate, a dark slide of sufficient depth to accommodate the two must
be used. It is possible, however, to use metal dark slides, if the panchromatic
plates purchased are of extra thin glass.
As the most important part of this process is to ensure even contact between the
screen and the panchromatic plate at the moment of exposure, extreme care should
be taken to see that no dust or glass chippings are sandwiched between them. The
taking screen, i.e., the screen used in the dark slide, can be used indefinitely, and
should, therefore, be protected from scratches when not in use.
The panchromatic plates, although of standard types, must be only those recom-
mended by the Finlay Company; these are the Ilford Trichrome, the Ilford Soft
Gradation, the-Ilford Special Rapid, and the Ilford Rapid Process Panchromatic
plates. It cannot be too strongly emphasised that only the range of compensating
filters manufactured by the Finlay Company for each of the four types of plates
mentioned must be used.
METHOD OF PROCEDURE.
The dark slide is loaded with the combination of taking screen and panchromatic
plate, placed film to film in contact, so that the light reaching the plate must first
pass through the taking screen. The compensating filter for the particular light
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lens. However, if much work is being done, a filter sealed in optical glass and
mounted to slip over the front of the lens should be purchased. It should be
mentioned here that a mixture of lighting should not be used, such as daylight
and artificial light.
As the combined density of the taking screen and compensating filter must be
taken into account when making the exposure, a multiplication factor of approxi-
mately six times should be used. After making the exposure the plate may be
developed in any soft working and non-staining developer. The type of negative
required is one soft in gradation and with much less contrast than would be required
for a monochrome one of the same subject. The developer which the writer has
found most useful is:
Metol ... ... ... 16 grms.
Sod. Sulphite ... ... 500 grms.
Sod. Carbonate ... ... 64 grms.
Pot. Bromide ... ... 3 grms.
Water to make 2,000 c.c.
After development the negative is fixed, washed, and dried in the usual way.
From the negative a contact black and white positive is printed, and here again
the positive plates supplied by the Finlay Company should be used. These plates,
being quite slow, can be handled safely using a ruby safelight. A printing box is
necessary for standardising exposures, and, using a lamp of fifteen watts at a
distance of three feet, the exposure would be from two to three seconds from a
negative of the proper density.
For developing the positive, a developer of the Metol hydroquinone or hydro-
quinone caustic type should be used. The positive should have slightly less contrast
than a monochrome slide, with detail in the highlights and shadows. The writer
uses the following formula, which will give a perfect positive with one to one and
a half minutes development at 650 F.
(a)
Hydroquinone ... ... 25 grms.
Pot. Metabisulphite ... 25 grms.
Pot. Bromide ... ... 25 grms.
Water ... ... ... 1,000 c.c.
(b)
Caustic Potash ... ... 50 grms.
Water ... ... ... 1,000 c.c.
For use take equal parts of (a) and (b) and one part of water.
The positive, after being fixed and washed, is dried. It is then placed film to
film in contact with a viewing-screen, care being taken to see that no dust is
between the two, and that any rough edges on the positive plate have been scraped
off. This stage is known as registering, and should be carried out in front of an
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3j in. x 3j in. size printed from a i-plate negative, a scratch will be seen along
one edge of the viewing-screen; this should be placed against the side of the
positive plate which was printed from a long side of the negative. The two are
now held together with the thumb and forefinger at the tip of one corner, and the
thumb and forefinger of the other hand at the tip of the corner diagonally opposite,
and with the viewing-screen uppermost. The viewing-screen is rotated over the
positive as if there was a pivot at the centre, and a pattern of small squares will
be seen gradually getting larger, and finally disappearing when the colours begin
to appear. At this stage the squares of colour on the viewing-screen are in align-
ment with the dots on the positive, but the colours may be complementary, i.e.,
red appearing green, and vice versa. Hold the two firmly at the centre with the
thumb and finger and put a bulldog clip on two sides. Look at the picture from
all angIes to see in which the correct colours appear, and then gently ease the
viewing-screen in that direction until correct register is obtained. The two are
then bound together with a continuous binding-strip. Allow a minute for the strip
to dry before removing the clips, and the transparency is then complete.
The advantages of the separate screen process are that it allows the unlimited
production of duplicates from a single negative, that black and white copies may
be made from the same negative, and that it has more latitude in exposure. The
fact that the resulting transparencies are brilliant allows the projection of the
slides with standard projectors. The application to medical work is quite
inexpensive, as a large number of positive plates made at a small cost may be
kept as a record to be combined with a viewing-screen when required.
CLINICAL PHOTOGRAPHS OP PATIENTS: POST-MORTEM ROOM PHOTOGRAPHY.
The standard photographic equipment as used in most hospitals will be found
to be suitable. Care should be taken to avoid mixed lighting, and whichever type
of light is used should be fairly flat, otherwise skin tints are inclined to be over-
emphasised in parts. Another point which should be carefully watched is that
backgrounds which are inclined to be too prominent should be avoided. Otherwise
the process is carried out as already described.
PHOTOGRAPHY OF MUSEUM SPECIMENS.
All specimens should be photographed either when under water or when in
glass museum jars of fluid, so as to avoid highlights from spots of moisture. The
glass jar must be free from blemishes and have a flat, polished surface. The writer
has found that the best lighting system for work of this type is four 60 watt clear-
glass type lamps mounted on a frame which is placed in front of the specimen,
and here again the lighting should be fairly flat. In most cases no special back-
ground will be necessary, as it is best to block out the background on the glass
side of the negative. The two illustrations of naked-eye specimens (figs. 1 and 2)
were photographed while in rectangular museum jars and the background blocked
out. The actual photographic procedure is as previously described.
115PHOTOMICROGRAPHY.
Such a system of colour photography is particularly valuable on account of its
latitude and the ease with which the contrast can be increased without the colour
value being altered. It is essential to employ a light source, for which the Finlay
Company issue a compensating filter, and those to be recommended are the
Pointolite lamp for D.C. supply, or the Ribbon filament lamp for A.C. supply; no
Finlay compensating filters are made for use with the arc lamp. The filter should
be placed between the light source and the microscope, so that all the light is
filtered; the gelatine filter can be used, or the same can be bound between two
pieces of lantern-slide cover, there being no need to have a filter sealed in optical
glass for this type of work.
The actual camera and microscope for work of this type need not differ in any
way from those used for monochrome work. Some workers state that the lens
equipment must be apochromatic, but this is not the case; good achromatic lenses
will give a perfect colour rendering. As a matter of fact, the writer has found
that the results when using apochromatic lenses are inclined to lack brilliance.
The substage condenser must be of the achromatic type, as the Abbe condenser
does not give a colourless background, this being due to the varying foci of the
different colours. The ideal condenser for photomicrography in colour is the
Universal condenser by Watson & Sons. The best plate for medium- and high-
power work is the Ilford Soft Gradation Panchromatic, and for low-power work
and subjects lacking in contrast, the Ilford Process Panchromatic.
Exposure.-Presuming that the lens system is objective i in. and ocular x 7
with a bellows extension of about 9 in., giving a magnification of about x 300 diam.,
the exposure would be in the region of a quarter of a second when using the soft
gradation type of plate for normal monochrome work without a filter. For Finlay
work, the necessary increase in exposure being six times, the exposure will be
one and a half seconds. The exposure when using lenses of lower or higher power
will be correspondingly shorter or longer, the N.A. of the lens, of course, being
taken into consideration.
Provided that the worker is capable of producing good monochrome negatives
on panchromatic material, there should be no difficulty in producing negatives
which will yield perfect colour transparencies. It is to be hoped that in presenting
this article the writer has not enumerated too many difficulties which will deter the
reader from attempting this fascinating branch of photography, for, with a know-
ledge of what he is about to do and with reasonable care, he can make valuable
records of material, which, if produced in monochrome, would be in many instances
a sheer waste of time and material.
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Fig. 1.-LOBAR PNEUMONIA.
The greater part of the lung is consolidated, the lower lobe showing grey hepatisation,
the lower half of the upper lobe red hepatisation, and the upper half acute congestion.
Upper and lower lobes are united by fibrinous pleurisy.
Fromji "Practical Pathology," by James MWiller, MI.D., and Janes Davidson, F.R.C.P.E.
Third Editioni. Adam and Charles Black, LonIdoni.Mr. Dodds's Paper
Fig. 2.-ACUTE BACTERIAL ENDOCARDITIS.
Heart opened to display cavity of left ventricle and aortic valve. The valve is covered
with large, soft vegetations which have destroyed one of the segments and which extend
on to the septal cusp of the mitral valve. The left ventricle is dilated and the muscle pale
from toxic change. Two small thrombi project between column2 carnee.
From "Practical Pathology," by Jamiies Miller, AI.l)., anid Jam1es Davidsoni, F.R.C.P.E.
Third Editioni. Adam anid Charles Black, Lonidonz.
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Fig. 3.-Monochrome photograph of same specimen as fig. 2.